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The purpose of this study was to examine changes in Medicaid-funded one-to-one
behavioral support use in school as children age and to determine whether these changes
differed for children with various psychiatric disorders.

Schools are the most common setting for behavioral health services for children and
adolescents (Child Trends, 2013; Farmer, Burns, Phillips, Angola, & Costello, 2003;
Freudenberg & Rules, 2007). School-based services also can be very effective, by reducing
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disciplinary referrals and out-of-school suspensions (Flay, Allred, & Ordway, 2001; Kang-
Yi, Mandell, & Hadley, 2013; the Children's Aid Society, 2001); decreasing academic failure
and school dropout (Wyman et al., 2010); and improving learning behavior, grade
promotion, and grades (Conduct Problems Prevention Research Group, 2002; Flay et al.,
2001; Ailing et al., 1999; Jennings, Pearson, & Harris, 2000; Kang-Yi, Mandell, & Hadley,
2013; Kollam, Rebook, 1A logo, & Mayer,1994; Kerns et al., 2011; Nelson, Martello, &
Marchand-Martella, 2002; Walter et al., 2011; Wyman et al., 2010).

While more adolescents with psychiatric disorders receive behavioral health services in
school than in any other setting (Costello, He, Sampson, Kessler, & Merikangas, 2014), they
are undertreated relative to younger children with psychiatric disorders (Green, McLaughlin,
Alegria, et al., 2013; Kataoka, Zhang, & Wells, 2002; Leaf et al., 1996; Merikangas, 2011).
A recent national survey reports that only one third of adolescents with psychiatric disorders
receive behavioral health treatment (Merikangas et al., 2011). Perhaps because they do not
receive more appropriate care, adolescents are more likely than younger children to use
more restrictive and expensive forms of care. For example, children aged 13-17 years with
autism are 80% more likely than children aged 5-12 years with autism to be admitted to
inpatient psychiatric hospitals (Mandell et al., 2012) and be placed in long-term and
restrictive care (Cidav, Marcus, & Mandell, 2014). A recent national study of children
diagnosed with psychiatric disorders found that more than 50% of children who had
inpatient hospitalization and emergency department visits for psychiatric disorders in 2006
and 2011 were between 15 and 17 years old (Tori, Encino's, Bedrail, McCormick, &
Simpson, 2015). Psychiatric hospitalizations among adolescents with psychiatric disorders
cost $3.9 billion annually (Weiss et al., 2015). Connecting adolescents with appropriate
community-based services is a critical component of preventing psychiatric hospitalization
(Fontanella, 2008).

Increasing access to school-based behavioral health services for adolescents could be a
critical component of improving their outcomes and reducing the use of more costly,
restrictive care. Most studies of school-based behavioral health services have examined the
experiences of elementary school-aged children, with only a few that have examined the
experiences of high school students (Durlak et al., 2011). One systematic review identified
only five studies of adolescents’ use of school-based behavioral health care (Farahmand,
Grant, Polo, & Duffy, 2011).

In the present study, we specifically examine Medicaid-reimbursed school-based behavioral
health care for adolescents. Medicaid has become an increasingly important source of
funding for this type of service, especially in under-resourced areas (Mandell et al., 2008).
The reasons are several-fold. First, the Individuals with Disabilities Education Improvement
Act explicitly bans the use of federal education funds for mental health treatment of children
in special education programs, meaning that local education agencies must turn elsewhere to
obtain funding for mental health care for their students. Second, Medicaid, which serves
more than 1 in 4 children in the United States, has historically embraced the task of
providing medical care to children in special education. For example, amendments in 1986
clarified that Medicaid funds can be used to pay for services that are listed in a child's
individualized education plan. Most states leverage the Early and Periodic Screening
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Diagnosis and Treatment (EPSDT) program to pay for this care, even if it falls outside of
their state Medicaid plans (Noel & Shreve, 2006; Parrish et al., 2004; Rodman et al., 1999;
Semansky, Koyanagi, & Vandivort-Warren, 2003). The proportion of children Medicaid
serves and the breadth of coverage will only expand under the Affordable Care Act.

Despite the importance of Medicaid as a funder of school-based behavioral health services,
little information on Medicaid-funded school-based behavioral health service use among
adolescents is available. Most published studies examine medication use among children
with psychiatric disorders (e.g., Kamble, Chen, Johnson, Bhatara, & Aparasu, 2015; Rettew,
et al., 2015; Visser et al., 2015), acute psychiatric treatment use such as psychiatric
hospitalization (e.g., Fantanella et al., 2015), and Medicaid expenditures (e.g., Cidav, Lawer,
Marcus, & Mandell, 2013). Even less research has examined school-based behavioral health
service use by disorder. Behavioral health care needs and use may vary considerably by
psychiatric disorder (Merikangas et al., 2011).

Examining how school-based behavioral health service use and associated spending change
as children age will draw attention to potential gaps in or loss of coverage, and identify
important potential points of intervention to increase continuity of care, improve access, and
ultimately improve outcomes for children and adolescents with psychiatric disorders. Our
study paid particular attention to Medicaid-funded one-to-one behavior support service in
school, which is provided to children if their ability to function in school is significantly
impaired as a result of their primary diagnosis (Kang-Yi et al., 2013). Although one-to-one
behavioral support in school is an important resource for children with psychiatric disorders
with limited school functioning, whether children continue to receive one-to-one behavioral
support services in school as they age and if one-to-one behavioral support service use
differs by psychiatric disorder are unknown. Our study also examined out-of-school
behavioral health service use to identify if children use other routine care such as outpatient
psychiatric treatment and other behavioral health services as they age and if the pattern of
in-school and out-of-school service use by age differs by psychiatric disorder. Our
examination of these trends will allow for greater specificity in targeting groups that are
particularly vulnerable to loss of care.

Study Sample

Variables

The study included 24,271 children who were between 5-17 years old, and used Medicaid-
funded behavioral health services in Philadelphia between October 1, 2008 and September
30, 2009. The University of Pennsylvania's Institutional Review Board and the Institutional
Review Board of the City of Philadelphia Department of Public Health approved this
protocol.

Psychiatric disorders were categorized as autism, conduct disorder/oppositional defiant
disorder (conduct disorder/ODD), attention deficit hyperactivity disorder (ADHD), and other
psychiatric disorders. The diagnoses were identified using the International Classification of

School Ment Health. Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kang-Vi et al.

Page 4

Diseases (9" ed., ICD-9). Children with primary diagnosis of 299.xx were identified as
having autism. Children with the primary diagnosis of 312.xx or 313.xx were identified as
having conduct disorder/ODD. Children with the primary diagnosis of 314.xx were
identified as having ADHD. Other psychiatric disorders included affective mood disorder,
substance abuse, schizophrenia, and other psychiatric diagnoses. Consistent with previous
studies of this dataset (Kang-Yi, Locke, Marcus, Mandell, & Hadley, 2015), among children
with more than one diagnosis, only one diagnosis was assigned. If any autism diagnosis was
present in the claims, children were categorized as having autism, regardless of other
diagnoses. Similarly, if no autism diagnosis was present but a diagnosis of ADHD was
present, the child was categorized as having ADHD, regardless of the presence of other
diagnoses. Conduct disorder/ODD took precedence over the remaining diagnoses. Children
were categorized as “other psychiatric disorders” if autism, ADHD, or conduct
disorder/ODD were not present (Kang-Yi et al., 2015). Less than 5% of the sample had more
than one diagnosis. The diagnosis of anxiety and depression are very unreliable in
community settings (Garland et al., 2001). In our sample, children with these disorders
comprised only 22.3% of the “other psychiatric disorders” group. We therefore combined
them with other psychiatric disorders.

Behavioral health service use was divided into two categories: Medicaid funded 1) in-school
one-to-one behavioral support, and 2) out-of-school behavioral health services (such as
outpatient treatment and out-of-school Behavioral Health Rehabilitation Services (BHRS)
provided in Pennsylvania for children with psychiatric disabilities). BHRS comprises
wraparound services designed to provide therapeutic intervention to children who are aged
3-21 years with serious emotional disturbance, social, or behavioral problems and need more
intense behavioral services other than outpatient treatment (City of Philadelphia Department
of Behavioral Health and Intellectual Disability Services, 2006). Our study examined
community-based behavioral health care; therefore, our definition of out-of-school services
did not include acute services such as crisis center visits, inpatient hospitalization, or
residential treatment. Based on the available school data, as of school year 2008-2009,
Medicaid-funded behavioral health services were provided in 270 schools. One-to-one
behavioral support was most common across schools. Average school enroliment was 634;
51% of students were males, 66% were African Americans and 79% were on the free and
reduced lunch program. Age was categorized into two groups: Elementary school age (5-11
years old), and middle school and high school age (12-17 years old) to identify behavioral
health service use by psychosocial development stage using the child development
milestones. While the Centers for Disease Control and Prevention (CDC, 2015) defines
developmental milestones into three stages including middle school and high school ages as
separate stages, our study combined these two groups due to the small number of high
school-aged children using one-to-one in-school behavioral support. Annual mean Medicaid
expenditures for in-school one-to-one behavioral support service use and out-of-school
behavioral health service use per child were calculated for each age group by psychiatric
disorder. Other demographic variables included sex (male vs. female) and race/ethnicity
(African American, White, Hispanic, and Other).
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Chi-square tests were used to examine differences in demographic characteristics by
psychiatric disorder. Unadjusted behavioral health service use and annual mean Medicaid
expenditures were calculated by age, psychiatric disorder and service type among users.
Logistic regression was used to examine the association of children's in-school one-to-one
behavioral support use and out-of-school behavioral health service use (dependent variables)
with age for each psychiatric disorder, adjusting for race/ethnicity and sex. An additional
logistic regression model included all subjects across psychiatric disorders and examined the
interaction between age and diagnosis. This latter model tests the extent to which the
magnitude of the relationship between age and service use differs by diagnosis. Using
parallel techniques, generalized linear models with a gamma distribution and log link
function were conducted to compare similar differences in expenditures for in-school one-
to-one behavioral support and out-of-school behavioral health service use.

Table 1 presents demographic characteristics of the study sample by psychiatric disorder.
The age distribution significantly differed by psychiatric disorder (p < 0.05). About two
thirds of children with autism and ADHD were between the ages of 5-11; about a third of
children with conduct disorder/ODD and other psychiatric disorders were between the ages
of 5-11. Sex and race/ethnicity distributions also significantly differed by psychiatric
disorder. The proportion of females was the highest for the other psychiatric disorders group
(51.5%), followed by conduct/ODD (33.4%), ADHD (28.0%) and autism (15.6%,
significant difference at p < 0.001). The proportion of African American children was the
highest among children with conduct/ODD (74.8%) and the proportion of Hispanic children
was highest in the ADHD group (38.7%, significant difference at p < 0.001).

Use of In-School One-to-One Behavioral Support

Overall, 6.8% (n = 1,643) of the children received one-to-one behavioral support, while
95.8% (n = 23,251) received other out-of-school behavioral health services. For all
psychiatric disorders, middle and high school-aged children were less likely to use one-to-
one behavioral support than elementary school-aged children did, and the degree of the
service use gap by age significantly differed by psychiatric disorder (p < 0.001 when
comparing 12-17 year olds to 5-11 year olds by psychiatric disorder). Among children with
autism, middle- and high-school aged children were 48% less likely than elementary school-
aged children to use one-to-one behavioral support (p < 0.001). For children with conduct
disorder/ODD, middle and high school-aged children were 80% less likely than elementary
school-aged children to use one-to-one behavioral support (p < 0.001). For children with
ADHD, middle and high school-aged children were 60% less likely than elementary school-
aged children to use one-to-one behavioral support (p < 0.001 for both results). For children
with other psychiatric disorders, middle school and high school-aged children were 68% less
likely than elementary school-aged children to use one-to-one behavioral support (p <
0.001).
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Out-of-School Behavioral Health Service Use

The distribution of out-of-school behavioral health service use significantly differed by age
group and by psychiatric disorder. Middle and high school-aged children with autism,
conduct/ODD and other psychiatric disorders were less likely to use out-of-school
behavioral health services than elementary school-aged children did. Middle school and high
school-aged children with autism were 75% less likely than elementary school-aged children
with autism to use out-of-school services (p < 0.001). Middle school and high school-aged
children with conduct disorder/ODD were 17% less likely than elementary school-aged
children with conduct disorder/ODD to use out-of-school services (p < 0.05). Middle school
and high school-aged children with other psychiatric disorders were 35% less likely than
elementary school-aged children with other psychiatric disorders to use out-of-school
services (p < 0.01).

Medicaid Expenditures for In-School One-to-One Behavioral support

Figure 1 and Table 2 present Medicaid expenditures for one-to-one behavioral support by
age group and by psychiatric disorder. As shown in Figure 1, the annual mean Medicaid
expenditures for one-to-one behavioral support per child ranged from $5,311 (for elementary
school-aged children with ADHD) to $7,021 (for elementary school- aged children with
autism). By diagnosis group, the mean expenditure per child was the highest for children
with autism. After controlling for gender and race/ethnicity, the expenditures among service
users for one-to-one behavioral support were not significantly different by age group for
children for all diagnosis groups (Table 2).

Medicaid Expenditures for Out-of-School Behavioral Health Service Use

As shown in Table 3 and Figure 1, the annual mean expenditures for out-of-school
behavioral health service use per child ranged from $1,095 (for elementary school-aged
children with ADHD) to $4,309 (for middle and high school-aged children with other
psychiatric disorders). The expenditures among users of out-of-school services for middle
and high school-aged children with conduct disorder/ODD were 18% higher than the
expenditures for elementary school-aged children with conduct disorder/ODD (p < 0.001).
The expenditures for middle school and high school-aged children with ADHD were 17%
higher than the expenditures for elementary school-aged children with ADHD (p < 0.001).
The expenditures for middle and high school-aged children with other psychiatric disorders
were 35% higher than the expenditures for elementary school-aged children with other
psychiatric disorders (p < 0.001). The within-psychiatric group differences in the
expenditures between middle and high school- aged group and elementary school-aged
group were significantly different by psychiatric disorder (p < 0.001).

Discussion and Conclusion

Our study compared the use of in-school one-to-one behavioral support and out-of-school
behavioral health care among Medicaid-enrolled children of different ages and with different
psychiatric disorders. We found that 90% of children who received behavioral health care in
Philadelphia through Medicaid between 2008 and 2009 used out-of-school behavioral health
services, while only 6.8% of them used one-to-one behavioral supports in school. Almost all
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children who received in-school services received out-of-school services regardless of age
and psychiatric disorder, although the volume of service use differed by age and psychiatric
disorder.

We found that for each psychiatric disorder, older children were much less likely than
younger children to use in-school one-to-one support. Of the middle school and high school-
aged children, those with conduct disorder/ODD had the highest use (37.6%) followed by
other psychiatric disorders (30.7%). Of the elementary school-aged children, those with
conduct disorder/ODD had the highest use (59.0%). Although the descriptive statistics
showed higher proportions of middle school and high school-aged children with autism,
ADHD and other psychiatric disorders compared to the proportions of elementary school-
aged children using in-school one-to-one support, when age and race/ethnicity controlled,
the significant lower use among older children was found. Older children may receive other
types of school-based services that are not paid for through Medicaid such as
accommodations, tutoring, counseling, or testing provided by a school counselor or
psychologists. One-to-one behavioral support may be less effective in meeting older
children's behavioral needs. Adolescents’ satisfaction with in-school services and stigma
against children with psychiatric disorders might be other factors in the reduced use of one-
to-one behavioral support. Stigma has been identified as a barrier to behavioral health
service use among adolescents (Goplan et al., 2010). The reduced use of one-to-one
behavioral support as children age may indicate less need for this service.

As shown in the number of children using the services in Tables 2 and 3, among children
with other psychiatric diagnoses, the use of one-to-one behavioral support decreased more
than did out-of-school service use as they aged. Other psychiatric disorders included
children with affective mood disorder, substance abuse, schizophrenia, and other psychiatric
diagnoses. Many of these psychiatric disorders develop during adolescence and the low use
of one-to-one behavioral support among adolescents with these diagnoses is consistent with
previous findings (Merikangas et al., 2011). School-based behavioral health care models
may not be appropriate for older children with these disorders.

Although the number of children using school-based one-to-one behavioral support
decreased with age, expenditures for this service did not show a significant difference. The
finding suggests that once children are enrolled in the one-to-one behavioral support,
children receive similar level of care regardless of their age. While the use of out-of-school
behavioral health services is significantly lower for older children than elementary school-
aged children for all psychiatric disorders groups but ADHD (after controlling for age and
sex), the annual mean Medicaid expenditures for older children are significantly higher than
those for elementary school-aged children. The higher expenditures may indicate greater
need among older children.

Overall, adolescents compared to elementary school-aged children used significantly less in-
school one-to-one support and out-of-school behavioral services. The reasons may vary.
Although our study did not examine use of behavioral health treatment in other settings such
as psychotropic medication use and pediatric care due to the limited data, older children with
psychiatric disorders may seek out other types of behavioral health services because of
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perceived stigma attached to using school-based services (Corrigan, Kerr, & Knudsen, 2005;
Gulliver, Griffiths, & Christensen, 2010; Mellor, 2014). Adolescents with other psychiatric
disorders such as affective mood disorder and substance abuse may use more psychotropic
medication than other types of behavioral services. The adolescents who do not use in-
school or out-of-school routine behavioral health services may use more restrictive and acute
care such as psychiatric hospitalization, psychiatric residential treatment or psychiatric
medications, which we did not examine in this study. It also is possible that changing
priorities such as focusing more on readiness for postsecondary education and job training in
high school compared with middle schools and elementary schools may affect schools and
families (Carter & Wehby, 2003; Hendricks & Wehman, 2009) to pay less attention to the
need for behavioral health services among adolescents with psychiatric disorders.

Whether or not the one-to-one behavioral support is meeting the level of need for older
children have is questionable. Medicaid expenditures for one-to-one behavioral health
service is considerably higher than the expenditures for other routine care such as outpatient
treatment. Our study finds the gap in the expenditures between two services per child to be
more than double (except the expenditures for other psychiatric disorder group) and this
might be the reason why 90% of children receive out-of-school services through Medicaid.
Nonetheless, the proportion of children Medicaid serves will increase under the Affordable
Care Act and school-based service use is likely to increase. Efforts to increase routine
behavioral health care in school should be made by tailoring and expanding other types of
school-based services to meet the specific needs of adolescents going through unique
developmental transitions that exacerbate psychiatric symptoms. Expanding behavioral
health services designed to provide age-appropriate care is essential. Treatment models that
combine transition care for adolescents such as teaching communication and social skills for
independent community living and employment might attract more adolescents to use
school-based services. Offering school-based behavioral health services in the specialty
mental health setting should be further emphasized. Cross-system collaboration between
youth-serving systems to increase appropriate school-based services and the service use
based on a cohesive policy that aligns care coordination and innovative funding strategies
should be developed to effectively serve adolescents with psychiatric disorders (Salum et al.,
2012).

Our study had several limitations. The cross-sectional design of this study limits
understanding of what changes in service use might occur across ages. Future longitudinal
studies may explain when the drop in service use occurs in the older ages. The analysis of
behavioral health service use is based on behavioral health Medicaid claims data and does
not take into account psychiatric medication use, which may be more prevalent among
adolescents. Due to the data available, we did not have severity measures nor access to
behavioral health services funded through other sources such as the education system,
private insurance and out of pocket expenses. Thus, the differences in behavioral health
service use and associated expenditures by age group reflect only the Medicaid-funded
services. Additionally, our study focused on routine psychiatric care. Analysis of acute and
restrictive behavioral health service use such as inpatient psychiatric hospitalization,
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residential treatment and crisis response center visit could provide more comprehensive
understanding of differences in behavioral health service use by age group. Although we did
not examine these behavioral health services, our findings show that adolescents with
psychiatric disorders were not receiving routine psychiatric care. Future research extending
our study to examining behavioral health care for adolescents in other settings will lead
policy makers and practitioners to identify effective service delivery of routine behavioral
health care for adolescents with psychiatric disorders. Our study focused primarily on
service use for disruptive behavior disorders based on the evidence that the more common
psychiatric disorders among children served by public specialty mental health system is
disruptive behavioral disorders (Garland et al., 2001). Although internalizing behavioral
disorders were included in our analyses under the other psychiatric disorders category, we
did not conduct in-depth analyses regarding the relationship between internalizing
behavioral disorders and school-based behavioral health service use. Future research that
examines the relationship between internalizing disorders and use of in-school one-to-one
behavioral support and associated behavioral health care expenditures is important to further
identify strategies to provide appropriate school-based care to older children with these
internalizing behavioral disorders. Finally, the geographic generalizability of the findings
should be limited to the areas with similar demographics of children and adolescents and
behavioral health services.

This study is one of the first to investigate differences in Medicaid-funded one-to-one
behavioral support and out-of-school behavioral service use, and expenditures for children
with psychiatric disorders across age groups. The findings indicated that differences in
service use exist across age groups, with significantly fewer adolescents with psychiatric
disorders using both in-school and out-of-school behavioral health services, than younger
children. These findings point to the need for systemic interventions designed to improve
behavioral health service utilization for adolescents with psychiatric disorders both in and
out of schools. The period of adolescence is an especially critical stage in which all youth
are susceptible to emotional and behavioral dysregulation; these developmental changes may
be exacerbated in adolescents with psychiatric disorders who already present with
significant emotional and behavioral challenges. As such, adolescents with psychiatric
disorders likely have an increased need for behavioral health services in order to maintain
emotional and behavioral stability during a developmental time of increased emotional
instability as well as to successfully prepare them for the transition into adulthood. This
study points to the need for interventions to ameliorate the disparity in service use for
adolescents with psychiatric disorders in order to improve their immediate and longer-term
outcomes.
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Annual mean Medicaid expenditures by age, psychiatric disorder and service type among
service users. ODD: Oppositional defiant disorder, ADHD: Attention deficit hyperactivity
disorder
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Characteristics Autism (N =941) Conduct ADHD (N = Other psychiatric Total (N = 24,
disorder/ODD (N = 9,669) disorders (N = 8,543) 271)
5,118)
%
H A
Age
5-11 years 69.7 375 66.6 35.7 49.7
12-17 years 30.3 62.5 334 64.3 50.3
HAA
Race/Ethnicity
African American 46.1 74.8 49.1 59.7 58.1
White 30.0 7.3 9.5 12.9 11.0
Hispanic 13.6 16.2 38.7 24.7 28.1
Other 10.3 1.8 2.7 2.7 2.8
Ak
Sex
Male 84.4 66.6 72.0 48.5 63.1
Female 15.6 334 28.0 51.5 36.9
Note.
p<.01

HokA

p<.001; significant difference by psychiatric disorder
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